














A b s t r a c t





deals with  comparison  of  some  properties  of  acrylic  coating  such  as  displacement  and  damage  energy 
depending on a preparation method (with and without deaerating) and a type of a agitator used.
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of  concrete  may  be  caused  by  different  physical  and  chemical  processes.  They  include 
cycles of freezing and thawing, leaching, carbonation, chloride penetration and sulfate attack. 
Acid attack can also lead to deterioration of concrete. In the presence of moisture, concrete 




In  order  to  prolong  service  life  of  reinforced  concrete  structures,  some  polymeric 
coatings  are  commonly  used.  Currently  various  materials  are  available  for  concrete 
protection  such  as  polyurethane,  epoxy  and  acrylic  resins,  silicones,  silanes,  latexes  and 
chlorinated  rubbers  [3‒6].  The  type  of materials  has  to  be  chosen  depending  on  various 
exposure conditions, type of a structure etc. Before depositing coatings on concrete substrate, 







coatings  show  that  preparing material  having  homogeneous  surface  by means  of  a  roller 
was not an easy task. After depositing a coating on a surface by means of a roller or a brush, 
the hardened material  showed some  irregularity. One of  the  factors  influencing  the above 
problem of  the  hardened  coatings  is mixing  of  liquid  coatings. During  the  process  some 





Two methods were used  to prepare  the specimens. One of  them consisted  in applying 
a  vacuum  pump  and  in  case  of  the  second  method;  the  samples  were  prepared  under 
standard  pressure  conditions.  Regardless  of  the  method  used,  the  following  procedure 
was  applied:  Liquid  coating  was  poured  into  a  tank  and  mixed  mechanically  for  three 




The agitators were placed centrally  in  the  tank (1 cm above its bottom) while mixing. 
























During  the  tension  test  specimens were  tested  up  to  damage. Based on  a  relationship 
between  stress  and  displacement  damage  energy  was  calculated  by  integrating  the  area 
under stress-displacement curve [10].
3. Test results




T a b l e  1
Values of maximum stress of samples
Maximum stress [MPa]
No. 1a 1b 2a 2b
1 0.98 0.90 1.87 1.87
2 0.99 0.97 1.62 1.78
3 0.98 0.96 1.65 1.80
4 0.89 1.00 1.75 1.70
5 0.90 0.98 ‒ 1.69










Damage  energy was  determined  based  on  integrating  surface  area  under  the  nominal 




T a b l e  2
Values of damage energy of samples
Damage energy [N/mm]
No. 1a 1b 2a 2b
1 43.0 35.0 60.1 56.6
2 36.6 41.1 44.4 56.0
3 43.1 39.7 55.3 71.1
4 33.8 39.7 56.7 72.0
5 42.0 38.0 ‒ 65.2
Mean 39.7 38.7 54.1 64.2
4. Discussion and conclusions
Test results showed that application various types of agitators influenced the mechanical 
properties  of  the  coating  tested.  While  mixing  with  a  standard  agitator,  some  air  was 






when  spoon-shape  agitators  were  used.  In  this  case  both  maximum  stress  and  damage 
energy were much higher whether the vacuum was used or not. Application of deaerating 
allowed  improving  damage  resistance  even more.  It  seems  that  the  shape  of  the  agitator 
had significant influence and the final results. Even though the properties of fresh materials 
fulfill  requirements  concerning  the  coatings  applied  on  concrete  using  standard  agitator, 
it appears that for the long run the coating can be less durable. Ensuring right homogeneity 
is  especially  crucial  while  comparing  some  properties  of  the  materials  under  laboratory 
conditions.  In  some  cases  depositing  coatings  by means  of  the  special machines  is  done 
according to PN-EN ISO 527 standard, but  in  this case properties of  the materials can be 
compared only under laboratory conditions, since in situ the materials are applied usually by 
a roller or brush.
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